Polyelectrolyte nanoparticles based on water-soluble chitosan-poly(L-aspartic acid)-polyethylene glycol for controlled protein release.
Water-soluble chitosan (WSC)-poly(L-aspartic acid) (PASP)-polyethylene glycol (PEG) nanoparticles (CPP nanoparticles) were prepared spontaneously under quite mild conditions by polyelectrolyte complexation. These nanoparticles were well dispersed and stable in aqueous solution, and their physicochemical properties were characterized by turbidity, FTIR spectroscopy, dynamic light scattering (DLS), transmission electron microscope (TEM), and zeta potential. PEG was chosen to modify WSC-PASP nanoparticles to make a protein-protective agent. Investigation on the encapsulation efficiency and loading capacity of the bovine serum albumin (BSA)-loaded CPP nanoparticles was also conducted. Encapsulation efficiency was obviously decreased with the increase of initial BSA concentration. Furthermore, its in vitro release characteristics were evaluated at pH 1.2, 2.5, and 7.4. In vitro release showed that these nanoparticles provided an initial burst release, followed by a slowly sustained release for more than 24 h. The BSA released from CPP nanoparticles showed no significant conformational change compared with native BSA, which is superior to the BSA released from nanoparticles without PEG. A cell viability study suggested that the nanoparticles had good biocompatibility. This nanoparticle system was considered promising as an advanced drug delivery system for the peptide and protein drug delivery.